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DATA RATE DETECTION DEVICE AND METHOD FOR A MOBILE COMMUNICATION SYSTEM 



A data rate detecting device detects a data rate for a received signal based on a variation of the energy 
for the respective received signals between the two adjacent intervals upon failure to receive 
information about the data rate, and performs channel decoding of the detected data rate information. 
First, the data rate detecting device divides an interval defined as between a lowest and highest one of a 
plurality of given data rates into m discriminating intervals. Then, the device calculates a difference 
between an average energy of received signals up to an i'th discriminating interval and an average 
energy of received signals for an (i+l)'th discriminating interval, wherein i is an integer is less than m. If 
the difference between the average energies is greater than or equal to a threshold value, the device 
determines that the received signal in the (i+l)'th discriminating interval is transmitted at a data rate 
corresponding to the i'th discriminating interval. 
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(54) [f£W©£$0 &»Sm^-rAKStfSx-?k-b$fflgB&tf:££ 



(57) [S*«J] 

^mmtefritcmot, Pirrs2^©Kiarc©&§# 

fa^fc*ff3x*;^-©^fc»Kfi^ TSii^Cr 




5 KRB Sr m ( r £ T\ m(4Sfc) fi©K#KW it 6 * x y 7 1 , 

f+3f L> ifJE¥^-tvv^-^®^^btv^J; f9 *tv\i»|BI £ # 

, tffta i #i &&mmztt&-rz> s 7—s' y-amm \ + 1 )#g m^mi^is 

[ft** 2 ] mm L£ Wt^fiufE i # g Ka-KW*-e<0g«flH§-©3&«« 

A^(A)-efe5^, a 2 /2 tLTgfee>^s»*iiiiBa^tuia*m„ 

t-S^ct v^-^ u~bb <Dffl<D\,^-fhfr l O07-? h t Ltf* fe.4x 
Miami !9/hSv«i K*fL-C, iSBE^KM*-C©S««-§-©¥*&^ 

A^-t ( i + 1 )msm.^&mcton^mm^(o^i6]^^- 1 ^t+m-s 

tfriB i # B K^KM4 t'OSflitW^i^^^f- 1 Mfa ( i + 1 ) # g Ei> 

ffffB^^af-^^Tff DC $ ft fc TO^-^^^r- IBl©!g£*«s L^vMiSi 9 
*t^£t, WIS i #g 2>-r— # h Srffj|B( i + 1 )#g E 

fc^Ttf ;l £ £ 1" 5 buIBKBo 

[ft** 4] ffllELt Wfi^HufE i *iE^EIHJ*-CroSffiffi^oSft« 

* w<ma) t&itf, a 2 / 2 1 LT^#> e>ft 3 mmommmu. 
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( a ) HfrfEitlfc©^-:? h© 5 ^©-#/h£v>x-^ h 

7 s - ^ h £ ©K©Vvf ti:5> 1 oof-^ h t LTS*?3^6EM5rm( 

(b) tfrfHmffl©|Z#|Z|f© 5 **JK»KBBI-#*SrsS^ft-§-©5p*&3i 

( c ) «riasrfcjK£E:im©&©ai 2 E#EiHfc*w£-f- sswt -§-©¥®^*/v 

S * ^ 5/ ^i, 

( d ) iffia^ x v -f{ b ) xt/( c ) a» e,*ft fenfe^:**^*- WroSBMtfc 

( e ) WIS A-*-W»!g$HiaS L£ V ^± 0 V \MHI tr* 5#£ 

£^©3Hf <5MfH^ y ^(b )»IXT y ^( e ) ^KffiWi^rf 5 
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[0 0 0 1] 
[0 0 0 2] 

— KWi-, W^ffJ^SSiiw (Code Division Multiple Access :HT, "CD 

ffl&frtb#mu ^r<D^b-rM^f-^<D&mff^m^ i mt-2 0001 

l&(CS!KL-Ctfc 0 W|BIMT-2 0 0 0ft»-er±, H5fiSt0>#R »0fe & 

a^<TOyyMDL ;Down link) R*N::fM&Sifl»& Stt^fr < 
M!)y^(UL ;U P link)t*»bKaiJStb«. 
[0 0 0 3] 

-^U-MData Rate)}!, f— tf^Offlg^oT— Jt^FM, MMlOms 
^>-b^Hi-5ffi««rSffT?f ^ofclfrg-, IWBSftStt, 2HfSa»e>2Hi 

§ v- h * ##f-r 5 - 1 k i, o ttfttf* b ft v \ tfjia 

ft^ti*, V^^5. V7^V FW— M&trUBRD ; Blind Rate Detectio 
n)" WiJjxS, 

[0 0 0 4] 

TiB-Ci4, MJffa^y— fTIE(FEC ; Forward Error Correction) rofc&iHg 
*&*3- F(Convolutional Code) LTW^*eaSi-5»^Kjl8ff 
BRDiMP«SRHSn«. 



-4- 



V^x— * h R^fef— ^(C^f-T 5 t"^ fcf«-SHt;(Viterbi decoding) ^r^tf 
L-fc^, C RC (Cyclic Redundancy Codes) ^4t"5o tbt, R^jFj-fSC 
RCtft*©jg*^S»)5:^lB( "good" )ffeSt > R^R^feSSM^S^i-l 

„ iiltl*!), R a JCS5N-5CRC«at©iB**S3Fft©ttS( "bad" )-C*5fc 

, ^©x-^i^-hR^-ewiijp^cCx-^ic^fL-T, i-*b*>, 

, BRD»fP<Z5H*) (False alarm)**Sr«^ £ LT, SffiStt, C 
RC^at©«^tiiJP«Ifclf^ t*m-^®fc«>«[*ltM h !> 5/^ (metric) 4:^4 

[0 0 0 5] 

= — K (Turbo Code) -H£fflLTx- 5 -^O^iilffi-fSr 
k\-Z®M,-?t&\ ^roSftH, ^-*'|g-^ft^(Turbo Decoder) i±, \f$\£^ 
fcggti4Sft?K rt^^ — ^^W^ — y—/^- (internal turbo de-interleav 
er) £^A,T& 5 , iOtf, V -^-©illif-^ h ^ fc£ 

&fi-tfQL%1fflKTmtetit<om&tt. »tt*-#«^fc<D»ffe6SK*«J<itera 

tive) Kfrfoii, iott, i oof-? i/- Ffol^lttoiii, 
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[0 0 0 6] 
[0 0 0 7] 
[0 0 0 8] 

- Mi«©^v^Mg^©iw&ii?T-f a^-^ u- utaiSE^stt-rs 

#»93fcfc5'7 f -*w-hftW»«H:, Si\ BrJfrofcSS©^-* h© 5 
*>, — ^ i^— h t— #^ctv , 7 f — ^ 1^— h i©M© lo©r— ^ 1/ 

CmJ:D/h*v« i ic*fLT, i#gE#HW£^©gfBfH^©W^*/^ 

tm-t-5. fcLfc, ¥^^^ : ¥-H©M^i^b#v^•(Ij;•p^#^^^C-C$) 



5#£\ WlagBtt, mm i SB^E^^-rs^-? u~ b-elWB( i + 
[0 0 0 9] 

TfHIftM^joV^T, SI 31 L t£ * fc Itifttf li^-T 6 JW** *RH 93 
[0 0 10] 

»^S«*w«^*ro«fi!tSr^ii8t>&«J*^os'^H-e*>5o umt 

S (Universal Mobile Telecommunication System), CDMA 2 0 0 0 
[0 0 11] 

g|l £#J$-f 2>i, 10(1, Sffiffi^-Srx-Y^-U- 

vf >■ ^ l r j/ * - y - tr >- ^ $ h tz 1 1 * ( >- ) x k & 4j« -r 5 o tt 

e^(DTX:Discontinuous Transmission) fcfi/ M*ffiS£l 2 0 ii, IfjfBxV ^ 

tti^i 5 ofi. MtaxVv^-y-^-i i oiaotf-f^-D-tv^^ 
- HrKN-atiMR&gflr -ctftv^sflr hSrtfttu-f-So iff 

fBx-^w- r^W^l 5 0(4, »ig5-r5 2o<DKIWl;:i8tti ! S-Sflrfll#^j»H- 
Hi-5fflf*tt, HfffBl/- 3 0&U^V*/M«-S§«1 4 O'-JWftSft 

5o i^-H&fi3 0ii, fVy?-y-t'y^^}ifcvy*^SffLrf 

?L (puncturing) roj^iig-CfeS^V^ffA (symbol insert ion) &U^*(repet 
ition) <£> jffi!g-C& 5 (symbol combining) ZWrtLX hvyf 
^^(Rate matching) §JxfcV^Jjf/VSr^fig-f5. ^ ^ i^/MK^ (channel de 
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coder) 1 4 Oil, tuflE L- — hl^Sl 3 O^bW^^JlS^ Y^V^V7'^fo 
fci/ytf/vZU^-ik-fZ,,, roip^ft^/UfSl 4 OB:, fi*&#«-J§- 
^^(Convolutional decoder) ^^bSTA^ft&ftS,, tffffi^ 
- 1 3 0 St/ft 14 0B, itfflBx-* l— HftUl« 1 5 

o frtb mm $ n 5 x - * i— h it n m m lt h ^ y ^ >■ ^/m\m^ * > 

[0 0 12] 

0 2 it, Hlld^Lfcx-^w-h^m^l 6 0lcioTiilff**i/fc*»Wt 
oTRl r 2 , r 3 , r 4 . &t>*R 5 «l«ff-e^^^fci:te£i-5o 

ii, ftl Omsec)SlJ{i^V#/Hfe*SnIIE§nfc^i:tt, fe^ 7*-* l^- r- ^""I 

ftlt;ftflftfe>ftV\ 
[0 0 13] 

~ 5 Trilx-^ ft </vSI3-&;jr*-. EM 1 ~ 4 -ce&Sftfc^-* *sV 

DTXtfy httWSl 2 0(Dftm^mz.tbhtc/<v7T^8fM&ti6 

o fMfiEM 4 ~ 5 -e, stifi^^ff ^ii, ^il^fe^- K-e^SiK tr ^Kdt 

X bits)£fS£-f3„ r©±5ft^itiK«)fteaiEBBT\ Stti^fi^ii, 2Ht 
*^J?r^-7$*, S^, ltllSEW-e(4, AWGN (Additive White Gaussian Noi 
se) ?F5t»5/^#A*fia6*jLfcKIIIl5T?f f -*W- 

2:1"*. 

[0 0 14] 



LTf+#£^5„ tfy Ffitl^btV hfitR^T-Sft iSlVfcflM-fcX^ L 
, bTy bf4»(R 1 + l)*>btry h4WR 2 t^«£ftfc«#*X a i:-J-<5 £ . 

X 2 =A 2 X a 2 +n 2 
[0 0 15] 

titcm^mitntiu^i^u m^^-t^m^n.+Atti'o, dtx© 

4§£-f3 "0" tftSo a^a^i, U -7 >^A^»(Raylei g h Random V 
ariable) t LT\ %*|»& P ( a ,) = 2 X a , X e x p (- a , 2 ) , £fciip(a 2 ) = 2 
Xa 2 xexp(-a 2 2 )ttt5„ iijStf n 2 BAWGN7>^ AiSJ: LT, ¥ 
KJ "0" &U^*c(Variance)cr 2 £W1-2, 0 t>U, fti*^ ^*^©*fW#« 

(ft* 2) 

E{X 1 2 }=A 1 2 + a 2 
E{X 2 2 }=A 2 2 + a 2 
[0 0 16] 

BUfB^gftfa^X^^/^-E {X^XtfX^^l^-E {X 2 2 }£H# 
(ft* 3) 

D 1 = |E{X 1 2 }-E{X ^hlA^-Aa 2 ! 



©H^BSDiH: "0" KfcS. r*ifcH:ft«9, ^-*as£j£$*w3:v>DTX 
A 2 2 =o-efcti(i\ 5flftx I Kfx 2 ottai;St5^/v^ 

r--C$>5£, D.iiiitAyi? "0" fcfc!?, R^HBteaS^fc^-^u-hT? 
fcStD.itiStA.if "Aj 2 " fcfc5 0 
[0 0 18] 

ffiftLfcSsSfcfcv^ w -y-7^AiBR0>*£§i$cp (a j&tfp (a 2 ) 

Bltg-e&65o t>*>5AA ^©J:5*5^AaBR^mi«|KBraE(tiiie varing 

•et 5 1 , Sffiffi ^©^^-©^fe^D^I E {X*}-E {X 2 2 } I dSMlC 

fc*©+i3-^7 :? -^©Sa"efe5fc^X.5o ^bR x *5 3 2 k b p 

s ©»£\ •*-**>*>, 4*10msec7 Iz-A^-Cei^^f-^^ 3 2 

o try hfiiicS^iai/Sf-? i — h*s*j»r-e#s. 

[0 0 19] 

lf R 2! -, R n }ilK5t1- 5 0 ^®±54t- tr^Brfg^x-^^-h^H-rS 

tt*i4, n?^(caii setup) ©tt, mmmimmm^mm-r^^^^TF s 

(Transport Format Set) t t Lt, ^WiMi^X- fe^bSW$6"t?fc 

*t V * h R n lc <£ o T 1 o© EW^fiJ <9 a T e> iwa-#* t V ^ 
l^- b ZVkft LtcB <0 (Dy* f \s- V \CX o T ( n - 1 )fflOEMdSf j 9 S 
TkixSo MIS-*** V h RJC <fc o T#J D ST EM £ ©i£ 
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f^^»K£$ftfcL*^ftfc&JfclM^5r. tic ±9, (i + D#aEMi^(t 
[0 0 2 0] 

( i + 1 )#i E^tjotj-ssffiffi-e-cDT 1 -^ h&tfea-rstbffrHftsw-s 

(f^C 4) 
X ± =A ± X a 

[0 0 2 1] 

%Wi^i±A-Vh<9 , tt^S#SL)SV^DTX©j|^|3: "0" Ji^^S 
^A»£^-f-„ S;3SrMffl-f5t, ia»t>n£T?-t-«T©ifc*fLTTfBS; 

+1 t?&st®st-st#, ^sftm-^^-rs^v^-Eix^j^fx^, 2 ) 

D^lEtX^J-EtX^JNlA^-Ai+i 2 ! 
[0 0 2 2] 

tfrtafes 5 t\ ( i + i)#gEfist-f-^«ttgii$ti?>i^ 

fc>%, At^Ai+^TfcntfDiM: "0" left <5. r*i,i:tt:&ft!K i#SI2M* 
■CHtf - * 3 ftfcflS, i # B K M*» b ( i + 1 ) # B EM£ "Cx- * £M£& 
£ix&^DTXroJ§ia\ 1" A i+1 2 =o-e£>ixte\ DJi "A^" 

lot, 5pj*tte^DTxds(Tt>n5Hi, i-ft^*>A 1+1 2 =o-efotbf^ 
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[0 0 2 3] 

WSWtiy^HffcoT, BflfBx-^w-hfttti^l 5 0li, ai*/l^HH# 
1152, ^/V^—g^S (Energy Differentiator) 15 4, Rt^X-* 
b*S^(Data Rate Decision Block) 15 6 £fr>P>**££ft3 0 
[0 0 2 4] 

0 3 Sr#fla-t-S i , ^^/vdf-tHHg 15 2ft, i # g KBB* T-©Sffi fi^x 
ii^LT^/V^-E^**, i # I KIW*>e> ( i + 1 )#l KIWST©gflMt 

1 5 2tt, i#BKM4-e»S« *nfc«fSt)»(i + l)#BKM*-e©g«S 

E i+1 Z> ©fcttffl £ ft 3 0 

[0 0 2 5] 



(Sfct6) 

E i+1 = IX dk 

:r*/i^-ii#S i 5 4(4, StIfa»:S:6»J;5i-*fce>ft?) i#@KMt?©3i 
4t/i"¥-E {X; 2 } i, ( i + l)#gE^T'«3i.*A-=¥-E {x i+1 2 } t ©^-e&5 
Di^ftS. tu|BScS;3St/icS:5(i^Lfc<fc5(-, ^M-ElX^iEf 
X i+1 2 }t©^i4, £iflt^l^/W)2^<^||£LT^i^Tt5 0 f 
&fr*>, D ± M:, i#SI2:^'r-roS{Iffi^^f«^V^</K75 2*A i 2 i, (i + 
1 )#S EfSTroSHfif ^f-c^f «^ ^;ko 2 31 A i+1 2 i<7^J|i: LT*^^ 
fc*s-e#5. ¥-9v- hftJlSi 5 6fi, WE^^-3£»«l 5 4l;:J:o 

ifjfB** fcftfcD^sffiiBBsSS <o J; 5 fc-graffi A^&ftii, mwf~? v 
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[0 0 2 6] 

[ft 2] 



£{A| 4 2 =4 M a } = o 

[ft 3] 



£{A| 4 2 ^4>, 2 } = ^ 2 

it 5 ^/V^-MDitgFfSOL^VMt (Threshold Value) i £ifc& LfcfL 

6 f±, BS-T 5 2 o©EM K*S it 5 x^/V^-iD ± ^MIB L # V ^ i *) >b £ V % 

T-^I/-hiU*ft5„ tutaLtWBS*, ft;fc£ft(ML;Maximum Likeli 
hood)Ha(-^oT "0" RnA 2 <7)<pfflm-(:hZ>A 2 /2 LXWtfeZtltbtl&o 
iiT\ Ait, a»JB^*a»fe3M£ftfc«#©^«#w^i\ A 2 /2tt 

3 0&XF?*^*;v&%&l 4 0^»#t£tT,3 o 
[0 0 2 7] 

SI 4 &t>*SI 5 ft, 8 3 Lft i 5 ftf-? V"- HlffiS 1 5 OiaotlfT 
SI 4 r±, 2 oroKM-Cij, 3 i # B EM fc , (i + D« EWerogffff 
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[0 0 2 8] 

SI 4 5 £ > StS (iteration) f 5 fcUWg-f 5 2 o© EM K*S 3 ai 

^/v-^-HDiSr**^, mIfa^^^-MD i grLtv^A 2 /2 ttbR-fS 

, xt^4 0 5T, iSBEfSidjoij-Sx-^whRi^SIS^^^h 

[0 0 2 9] 

0 3 fc^l-a^^-W-jrjg 1 5 2 ft, ^fy^4 
o 1 T\ <i-l)#BKWii#B EM ©M-CSff * ft/cfa^X ± £m« U * 

fc, ttrfB^A^-fUHB l 5 2 ft, iSBEP B 1t(i + l)SgEflt ©W|-Cg 

ft£^df^-x 1+1 %i^tu z<D%mm-x i+1 \zM-rz>^***c~E {x i+1 2 } 

frff**"*. ^f?^4 0 3t\ 34^-^15 4(1, ffJfiEPSH-3 2 0 
©KMt33^S^/vdf-MSrfH)L-r5. -ffcfc)^ 1 5 

4 {4, grlB2o©EMt33^53:^=¥-MSrD 1 =| E (Xj 2 ) — E (X i+1 2 ) 1 1 L 
xik7£1r6» MLfci5K. oti^^¥-M£d 1 =| a 4 2 -a 1+1 2 | t lt* 

r^fcttf**. ^Tyy4 0 4t\ x-^W-h^^l 5 6li, itufB$£81~ 

5 2o©EM(-*3(t5^/V=¥-St LtvHtfcfcHStt-t-S. 1-&fc>*>, 7 s -* 
I— h*5£2£l 5 6(4, Sfjfa^-^/wdr-^D 1 ^LtvMiSA 2 /2i ^TCtv^P 
CT?&S^«r*J(IH-5o M2^^^-^D 1 ^utv^A 2 /2i D:*:tv\6»|HI 
CT*&5#£\ ^ry^4 0 5f, 7*-* V-- 1 5 6 tt, iftSEP^l- 

T«S1-5 0 Mfi&m&£tltc7 l -?V-Y\*, 01K*Lfc4 5l£, DTXfcTy 
httW^ 12 0, \y- 130, £tf ^ + y*^m^r%s 1 4 0 <D*tl?tl 

[0 0 3 0] 
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@5£#fi-f;5^ xrs'/5 0 1T* > *f—9\s— HfeWSB:, *fe*KP H 1i £ 
0" i:LT^^-T5 0 xry^5 0 2t\ HI 3 (C^Lfc ± 5 *ai*A"¥-tHI» 

15214, ^EmiT'owf*, -rfcfrfc, m«Ew^*f-r5¥^a^E{ 

X^ifWWlSdlt) U ?T7^5 0 3T\ »ME3i^A"¥-|S»«l 5 4(4 

5 6 14, WJS:D i _ 1 ©| i Sf^Sbtv^AV2 i5*§V^»|BICT?*Sfc*II»rr 
5S^(iott, i = l"(f*)5«t«*©-C, Okbps»f^^f^at 
5o ), ^'^5 0 8X\ f-^V-hjfeSSl 5 6f4, SffiEIW-CroT^ 

[0 0 3 1] 

-tS"?*^*^ "*-**>*>, ^T^5 0 4t\ *|»j5£D©tt*iiSl,£VHtA 
2 /2 itM^v^JSrSfta*^ ^*^5 0 5t, f-^wFMSl5 

6 ft, «tuEP H 1 h ^-mnts E {X i _ 1 2 } fc: SftEM i-*f -t"5 ¥SI^J E{Xj 

. ^T7^5 0 7f, ^^-fHHSl 6 2f±, (i + l)#aKKIir*sttS¥ 

mm^^m(m3mw) Lfca, ^Ewtc^sw^Eix^^tfrtaw-^ 

[0 0 3 2] 

friacoi 5^iiS*S«UT, ^^^^5 0 4 fD^A 2 / 2 £ LT^M^ti 
HUEx-* u— 1 5 6 (4, SWEKIBI"?©^-* ^- b R est £ 

[0 0 3 3] 
[^BJW^J*] 



-15- 



[0 0 3 4] 

[0 0 3 5] 

[iaffi©«S¥fc!ft91] 

[0 i ] 5 7*-^ ^- vmm^^wmmm^^ 

[82] **sjt^orx-^w-h^ffli-s»^^BJ1-sfc*©i] 

[0 3] 01 K^LfcT*-* u- httWS<0«jSSr^1-Pittl*^n f^S 
[0 4] *»WJc«oT(I + I)#ggffl©f-^wh?rifflt5iff 
[0 5] *5SHK:ttoTl#BKHI«)f , -^^-b**Wi-5»fPft«i- 

1 1 o-tW^-U-/^- 

1 2 0-DTXlfy httWS 



1 3 o--w- hm&& 

1 4 

l 5 0-f-?i^-h«UJ« 

1 5 2-^/Vdf : -ft4S« 
1 5 

1 5 6-f-^l/-«a 
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INTERVAL(i) 



INTERVAL(i+1) 



(401) 
(402) 

(403) 
(404) 
(405) 



RX SIGNAL Xi = 


=AiX Qi + n 






ENERGY EjXi 2 } 



RX SIGNAL X i+i -A i+1 X a i+t +n i+ i 



ENERGY E|Xi + i 



Di=|E{Xi 2 i-E|X if il| 
=|A; 2 -Ai + i 2 | 




FIG. 4 
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\|IT1AUZAT10N\ 
i=t, R o =0 ] 
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1ST CALCULATION 
for ith interval 



2ND CALCULATION 
DLplE{X^]-E{X 7 il 




3RD CALCULATION 

mn 

FOR ith INTERVAL 



1 



] 



506 



> | E{X^\ <- E# } \ 505 



FIG. 5 
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